One of the elementary conditions for a successful incorporation of forest ecosystems into the socio-economic system, which also enables to determine the effectiveness of expenditure on environment conservation, is to define their value with possible subsequent valuation. The issue closely relates to the actual assessment of forest services to the public with respect to the non-woodproducing functions of the forest. A methodology was worked out for the assessment of forest services to the public with respect to the non-wood-producing functions of the forest, which makes it possible to characterize the influence of these forest services in time in the framework of the assessed forest ecosystems. The methodology was verified by a study of some forest ecosystems in the time period of 1993-2003. 
JOURNAL OF FOREST SCIENCE, 50, 2004 (6): 292-299 Forest ecosystems are among the most important constituents of the environment in the Czech Republic. Today, practically all full social forest services have a character of environmental forest services that are funded both from public sources and from the proper market wood-producing forest service that fulfils the non-wood-producing functions even in this respect.
It is primarily for the purposes of estimating the effectiveness of expenditure from public budgets when it is required to define the value of the significance of forest services to the public with respect to the fulfilment of non-wood-producing functions of the forest. Particularly important is to assess the expenditure on environment conservation that is an inseparable part of the public expenditure.
An assessment based on the valuation of forest functions can be considered as a convincing method for the assessment of the significance of forest services to the public with respect to the fulfilment of non-wood-producing functions. It is however necessary that a consistent distinction is made between the significance of the nonwood-producing functions of the forests for the society and the assessment of forest services to the public in the framework of management of these non-wood-producing forest functions (with the primary classification of the forest into two fundamental blocks -production and non-production ones -being left as natural and traditional classification).
The value expression of forest services is to define the level of utility from a certain object (definition of forest service change) due to the influence of concrete forest services. The definition of the utility level of forest services will not do without the assessment of non-market forest services (non-wood-producing functions of the forest -sometimes also included in the so called social functions of the forest) and possible subsequent valuation in monetary terms. It is to note that the value and price are social categories that are rather complex in terms of their contents.
An assessment of social functions of the forest is very complicated not only because the forest itself is rather a complicated object whose functions in the society are multiple but also because the required forest services constantly develop along with the development of the society -closely related to the economic and social standard of the society, its culture, traditions and customs.
A distinction should be made between ecological functions of the forest that exist per se, not directly bound to the needs of the society required (and expressible) at a certain moment, and environmental functions of the forest, actually demanded by the society. Environmental services defined in this way have a concrete socio-economic impact in the society that can be measured on the basis of the actual measure of their use in the society.
The chosen method of assessment can be applied for the purposes to express the value of the forest service significance in a differentiated way, at all times with a purpose concretely defined. This means that it is possible to characterize the influence of forest services on forest ecosystems with respect to actually demanded and defined environmental functions or to understand the actual demand of the society as insufficiently expressed, not considering all benefits of the forest in the framework of the economy × environment interaction. In this case, the significance of forest services for the forest can also be expressed by means of so called aggregative economic value of the forest that expresses both the total use value and the non-use value (e.g. subsistence). It is exactly the non-consideration of the influence of all forest effects that leads to the existing underestimation of the value of forest resources. The resources are allocated practically a zero or a very low value. Although the goods and the services do not have clearly defined prices at the present time, financial consequences are sufficiently obvious. Also, the range of benefits issuing from the forest existence will show only on a regional, national or international level and cannot have easily determinable market prices.
From this aspect, the hitherto market and price signals about the forest value can be considered insufficient since they reflect neither the actual value of the resources nor the degree of their rarity, indirectly incorporated into their standing offer.
Due to the above reasons, the given purpose -i.e. the definition of the significance of forest services to the public with respect to the non-wood-producing functions of the forest prefers the concept of the aggregative economic value of the forest.
A method suitable to express the value of social functions of the forest is based on the assessment of the functional capacity of forests, ensuing from the research results of the national project funded by the Ministry of Environment of the Czech Republic Quantification and quantitative assessment of social functions of Czech forests as a basis for their valuation -responsible participant VYSKOT (1996 VYSKOT ( -2003 and supported by the institutional research at the Faculty of Forestry and Wood Technology, Mendel University of Agriculture and Forestry in Brno.
According to VYSKOT, the fundamental outputs to value the social functions of the forest are as follows: -values of actual potentials of the forest stand functions according to primary management groups and stand types (functional capacities of the stands in optimally feasible conditions), -values of actual effects of the functions of determined forest stands (functional capacities of the stands in actual conditions).
MATERIAL AND METHODS

Basic methodological approach
The methodological approach is partly based on methodologies already published, which are applied in a new way and specifically focused on the given purpose.
A possibility of the assessment of forest services to the public with respect to the fulfilment of non-wood-producing functions appears to be an analogical derivation from the fee for the exemption of forest land fulfilling the forest functions since these fees are in fact a certain valuation of the non-wood-producing functions of the forest.
Using the logic of the legislatively defined formula for the calculation of a fee for the permanent exemption, the formula can be transformed into the following basic form:
where: MFLP -non-wood-producing functions of forest stands, CE -monetary expression of the associated value degree in CZK, f1 to fx -value expression of concrete social functions of the forest, k SP1 to k SPx -factor of social want for particular functions.
A necessary prerequisite for the calculation of the natural resource price (non-wood-producing functions of the forest) considered in this way is a hypothetical assumption of the constant character of the rent effect and the variable of discount rate in time including an assumption of the infinite time horizon. Constant rent effect in each of the forest functions (f1-fx) expressed as from r BP to r ZN is considered as the basis of calculation; annual rent effect for functions from bioproduction forest function to sanitary-hygienic forest function. Then it is possible to derive a decrease or increase in the non-wood-producing function of forest stands on the basis of changes in the concrete social functions of the forest. It is also possible to introduce some deductions or supplementary charges into the calculation. The resulting calculation needs to be modified (decreased) by the value of the wood-producing function. A method suitable for the purpose is for example that by ŠIŠÁK et al. (2002) . Author suggests to use -with some simplification -mean annual receipts for the supplied wood (reduced by a possible financial loss) as an objective indicator of the socio-economic significance of the wood-producing function.
Differentiation of individual forest stands is proposed by ŠIŠÁK et al. (2002) to be made from the ratio of forest stand prices according to the groups of forest types and on the basis of the valuation decree in force.
Monetary expression of the associated value degree
The CE value (monetary expression of the associated value degree in CZK) offers itself to be used also for the assessment of non-wood-producing functions of the forest at an identical level of average price of timber at roadside landing, annually set up by the Ministry of Agriculture for the calculation of the fee for the exemption of forest stands. It is obvious, however, that the use of the average price of timber at roadside landing for the assessment of the non-wood-producing functions of the forest is considerably problematic.
The assumption of equal significance of forest functions, although not indicating the equality of their values, can be accepted as a plausible thesis. The only problem still consists in the valuation of the value degree. If we introduced the price of wood-producing function of the forest into the calculation, we have to realize that there is no coherence between the average price of timber at roadside landing and for example the hydric and watermanagement forest function. It is therefore obvious that the operation of individual functions in the society is different with respect to their socio-economic contents.
It is rather difficult to find a uniform fitting indicator with a plausible expression. Regarding the ecosystem functions of the forest, there is a possibility of using indicators such as carbon binding, recreation, biodiversity protection, water quality or amount. But the proposed financially expressed indicators would be not verified by the market notwithstanding the fact that their plausibility for the society would be relatively low. More details on the monetary expression of the value degree can be found in MATĚJÍČEK (2001) .
A credible monetary expression of one value degree can be considered its determination by an expert method as a multidimensional value consisting of a number of constituents that assemble into a resulting value (separately for each function or for the combined/associated/effect).
The valuation of the associated effect for all social functions can be considered a method fitting for the given purpose.
Determination of the proper draft monetary expression of the value degree can be recommended on the basis of an expert analysis.
Proposal for the determination of the forest function social want factor
Functional capacities of forest stands can be obtained by determining the real potential and the real effect of particular forest ecosystems. However, the determination of the significance of a forest stand for the existing society, its socio-economic evaluation based on the requirement of people at a given place and at a given time needs to determine the weight of the concrete forest stands by using so called factor of social want of forest functions.
Important for determining the factor of social want of forest functions is that the forest and its functions are in principle renewable with possible changes being irreversible to a great extent. With respect to the lack of exact initial data, the factor should be based on a social consensus of the existing society. The introduction of the factor of social want into the calculation calls for a specification of the social valuation with respect to forest functions demanded by the society.
A plausible determination of the social want factor calls for a specification of individual forest functions and for an allocation of social want factors of its own to each of them.
A fitting determination of the factor of social want of forest functions is rather difficult with respect to its nature. Expert evaluation appears a realistic solution how to acquire the values of the social want factor for individual forest functions. Such an expert evaluation takes into account the level of current knowledge; important is the availability of information to individual experts. Resulting values of the factors can also be influenced by political negotiations.
With some advantage the proposal of the respective factors of social want of forest functions can be systematically bound to concrete forest regions and to Regional Plans of Forest Development.
Expert analysis
The function of experts and expert analyses is irreplaceable in the solution of problems in economic and social systems. Problems of expert-criterion choice are specific with their uniqueness and with their lack or absolute absence of objective quantitative information. Problems whose solution cannot be proposed and implemented by the decision-making entity itself and the solution of which calls for experts can be characterized as problems featuring complexity, shortage or absence of the objective quantitative information.
Problems defined like these include the determination of the significance of concrete forest ecosystems with respect to the importance of their non-wood-producing functions for the existing society. The use of expert estimates can be considered a workable solution in the absence of reliable information about the significance of individual forest functions. In the given example, the goal is to propose the monetary expression of the value degree and the factor of social want of forest functions -i.e. an expression of specific values (relative importance) of individual forest ecosystems for the contemporary society.
The involvement of experts is based on an assumption that such an expert is also a holder of a considerable amount of rationally processed information and an opinion crystallized within a group of experts can be considered as an opinion nearing a realistic solution of the problem (objectification of the subjective information). The term objectification needs to be understood conditionally -all objectifications conceived in this way are loaded with a certain measure of subjectivity.
According to KŘOVÁK and ZAMRAZILOVÁ (1989) , any solution of this problem calls for a division into several stages: (1) identification of the issue, (2) measurement and calculation, (3) interpretation and decision-making, (4) implementation of the decision.
Regarding the fact that the values of characteristics cannot be determined objectively in the given case, the method of their allocation to the respective objects must be specified in advance. This means that with respect to the function of expert valuation of objects, the respective objects x i must be allocated a value of the studied characteristics f(x i ) so that the determined numerical relations between the values of the characteristics correspond with the studied empirical relations.
The point method is a method of subjective measurement, suitable to determine the factor of social want and leading to the determination of the relative importance of the characteristics. In this method, all objects x 1 є X E are allocated a certain value f(x i ) from a chosen point scale.
With respect to the complexity and ambiguous significance of the issue, methods suitable and commendable for the expert estimates are particularly iterative (multiround) methods with the immediate personal interactions of experts.
The point method
The point method appears to be a method suitable for the conversion of purely qualitative characteristics to approximately quantitative ones. Experts allocate each variant a corresponding amount of points from the point scale. For better understanding the scale can be provided with additional descriptors that would verbally describe the significance of respective values on the scale.
If a chosen expert group p valuates the chosen forest function characteristics by using the point method (with an identical point scale), then the following relation will hold good according to KŘOVÁK and ZAMRAZILOVÁ (1989):
where: k j -coefficient of the competence of the j-th expert, j = 1,2,....,p, for which Σ k j = 1, x ij -point valuation of the i-th variant by the j-th expert, i = 1,2,.....,n, j = 1,2,.....,p, p -number of experts, n -number of variants.
In this case, it is recommended that all experts be considered to have the same competence; then the form of the above formula will be that of an ordinary average of individual expert valuations: 
The above formula of ordinary average of individual expert valuations will be used to calculate the average point valuations.
An approach suitable for the purpose is so called participative approach. The main feature of participative approach is working in a group, which enables to influence opinions of individual participants. Individuals are made acquainted with the opinions of the others and can change their original standpoints under the influence of this new information. Therefore the approach is sometimes also called a transformation approach since the values expressed at the beginning of the process may markedly differ from those that are agreed on at the end of the conference. However, there is a risk of the resulting opinion being affected by dominant or more communicative persons to a greater extent. The smaller the group, the greater the risk. Problematic also remains the question of sample representativeness.
RESULTS AND DISCUSSION
The valuation was applied in a chosen locality in order to verify its suitability for the assessment of social forest functions on the basis of their real potentials and real effects.
The locality
With respect to the significant fulfilment of non-woodproducing functions of the forest the chosen locality was a part of the Josefovské údolí National Nature Reserve (NNR), situated in the Bílovice forest district within the forest complex managed by the Masaryk Forest Training Forest Enterprise in Křtiny. The locality is an important recreational zone.
Assessment of social forest functions on the basis of their real potentials and real effects
The following calculations of social forest functions (locality of the Josefovské údolí National Nature Reserve -NNR, Bílovice forest district) on the basis of their real potentials and real effects make a comparison of stand condition development in 1993 (forest management plan -FMP of 1 January 1993) and in 2003 (FMP of 1 January 2003) including the assessment of social forest functions on the basis of their real potentials and real effects in 2003 with a hypothetical consideration of the natural composition of woody species (calculations with a hypothetical consideration of natural species composition are presented only for some stand parts in which the percentage of existing site-corresponding tree species is below 50% and the representation of geographically non-autochthonous species is below 10%). The percentage of natural species composition and that of geographically non-autochthonous tree species are based on SIMON (2001) .
The values of real effects of the social functions of monitored stand parts in relative numbers (reduced potential) in 1993 are presented in Table 1 . Table 2 presents some stand parts in the locality of Josefovské údolí NNR, Bílovice forest district, with: -less than 50% of the existing tree species composition corresponding to the site and the representation of geographically non-autochthonous woody species being less than 10%, -pure stands or other stands whose species composition does not correspond to the site, or a mixture of woody species with 10-15% of geographically non-autochthonous species. Table 3 presents the values of real effects of social forest functions for a newly arisen part of the stand in the locality of the envisaged National Nature Reserve Býčí skála, Bílovice forest district -afforestation of a former meadow in the floodplain of the Křtinský potok. Table 4 presents the chosen parts of stands in the locality of Josefovské údolí NNR, Bílovice forest district, with less than 50% of site-corresponding tree species composition and representation of geographically non-autochthonous woody species below 10%. However, the calculation is made with a hypothetically natural tree species composition (with other data being preserved).
Evaluation of social forest functions on the basis of their real potentials and real effects in 2003 with a hypothetical consideration of the natural composition of woody species
CONCLUSION
The expression of the aggregative real potential of forest functions in the locality of Josefovské údolí NNR provides a true characteristic of the significance of forest ecosystems with respect to the importance of their functions. Useful is a possibility to monitor the stand development in time. A time period chosen for the given case was one decade.
In general, the aggregative real social potential of the studied stands is average (with an exception of stand part 303D8 -high potential). The local "factor of the topical social interest" is very high, though.
The stands in question generally reached high values of real functional effects (capacity of the actual stand to fulfil the real potential) already in 1993 with a certain exception being only young stand groups of age classes 3 and 4, little important in terms of their size, in which the real effects ranged from 40.5-100%. In stand groups more significant in terms of their size at a stage of high forest, the values of real functional effects ranged from 55-100%. The highest values of the potential fulfilment were achieved in the hydric-water management function (min. 73%), and on the other hand, the lowest values of the potential were recorded in the bioproduction forest function (min. 40.5%).
The valuation of social forest functions as in 2003 was calculated in some stand groups with respect to a possibility of expressing the changes in time, which included the hypothetical consideration of natural tree species composition in 2003. The calculation was made for the parts of stands with less than 50% of site-corresponding woods of the existing species composition and with the representation of geographically non-autochthonous woody species below 10%, or for the parts of stands with monocultures or other stands whose species composition does not correspond to site requirements or where the tree mixture exhibits less than 10-15% of geographically nonautochthonous species.
It follows from the results that the changes are recorded especially in younger stands in which the values of reduced real potentials of the functions are usually increasing. In the case of the hypothetical consideration of natural tree species composition we can see how a change in the species composition can change also the individual parameters of the real potential of the functions.
With the exception of stand group 307B12, the stands in question would be observed to have the increased real potentials in the ecological-stabilization forest function and in the hydric-water management function, with a certain decrease being observed in the sanitary-hygienic forest function.
A very high increase of real potential was recorded after the afforestation of the former meadow in the alluvium of the Křtinský potok -stand part 305 Da1 (included in the envisaged NNR Býčí skála).
After having applied the method in the chosen locality we can draw a conclusion that the expression of the aggregative real potential of forest functions is a useful way to specify the value expression of the significance of forest services to the public with respect to the fulfilment of nonwood-producing functions of the forest. The possibility to monitor the changes at a certain place and at a certain time will also facilitate to estimate the effectiveness of costs expended for environment conservation.
Although the application of the aggregative real potential of forest functions in the locality of Josefovské údolí NNR shows the suitability of its use as a tool to express the forest services to the public at a concrete place and at a concrete time, it is obvious that the given purpose would call for a complementation with the factor of social want schopnosti porostů. Pro určení významu lesního porostu
